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(54) Method for controlling services levels over packet based networks 



(57) An end user/station can dynamically control the 
service levels to/from a second user /station (i.e., locally 
or remotely controlling service levels). The service lev- 
els being provided over packet based networks (which 
may include Internet Protocol (IP) networks). Dynamic 
control may be provided for either or both of the service 
level (e.g., priority of transmission, class or type of serv- 
ice, bandwidth, etc.) and allocation of the costs associ- 
ated with the service levels provided to users of the em- 
bodiments. In some embodiments, users, subscribing 
to a level of service (e.g., a set bandwidth and/or type 



of service) can request and obtain a different (e.g., bet- 
ter or worse) level of service (e.g., higher bandwidth ac- 
cess, higher priority of transmissions, etc.) for each call 
or session between the user and a called station over 
the packet network. Moreover, the level of service pro- 
vided for the upstream direction (i.e., transmissions from 
the user) can be different from the level of service pro- 
vided for the downstream direction (i.e., transmissions 
to the user). Further, the settlement procedures for the 
costs of these services can be allocated to the user, to 
the station called by the user, or a third station. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to the control of 
service levels and/or cost allocation of services over 
packet based networks which may include Internet Pro- 
tocol (IP) networks. 

BACKGROUND TO THE INVENTION 

[0002] During the past several years, the increase in 
the use of packet networks (such as the Internet) has 
been tremendous. In fact, use of the Internet, in partic- 
ular, has become, if not ubiquitous, certainly common- 
place. The increased use, is due in part, to the amount 
of freely available information. Recently, there has also 
been an increased use of packet networks for commer- 
cial purposes. 

[0003] In combination with the increased usage of 
these packet networks, the demand for the information 
provided on these networks has also increased. As a 
result of this increase in demand for information, users 
have noticed increasing delays in receiving their desired 
information. As is known, most of these networks, such 
as the Internet, transmit packets on a best effort basis. 
Techniques exist to increase best effort transmissions 
for unidirectional communications. However, no tech- 
niques are known to locally or remotely control service 
levels for bi-directional communications. For many uses 
(e.g., downloading articles, yesterday's sports scores, 
etc.) delays in receiving data which result from the best 
effort methodology coupled with the increased demand 
are frustrating but, to some extent, tolerable. 
[0004] Further, the commonplace use of the Internet 
has fuelled an increase in the types of information that 
is available. Previously, the World Wide Web portion of 
the Internet was restricted to mostly text and photos. 
However, streaming audio and video, full motion anima- 
tion and the like are now common place. These latter 
types of media are more sensitive to delays in transmis- 
sion/reception. 

[0005] Also gaining popularity is the use of packet net- 
works for voice communication (e.g., use of the network 
for "telephone calls"). Due to the nature of live two way 
communication, delays in receiving packets of voice da- 
ta are far more problematic than when downloading yes- 
terdays sports scores. 

[0006] While customers of network access providers 
(sometimes known as Internet Service Providers or 
ISPs) typically subscribe for a fixed amount of band- 
width having a fixed level of service (e.g., 56kbps mo- 
dem access, 1 Mbps DSL access, etc.), customers, es- 
pecially those paying for so-called high speed or broad- 
band access, are nevertheless frustrated when delays, 
resulting from network congestion, are experienced. 
These delays result from the best effort handling within 
the packet network of packets from or destined for these 



customers. Accordingly, despite the high quality link be- 
tween the customer and their ISP, the customer re- 
ceives, for example, "jerky" streaming video, or a VoIP 
call that, due to dropped or delayed packets, sounds 

5 substandard to the customer. 

[0007] It has also been noted that many online retail- 
ers are now offering to prospective purchasers the abil- 
ity to speak directly to a sales representative by select- 
ing a button or the like on a web page. These prospec- 

10 tive purchasers may, while viewing the web pages, tol- 
erate delays in receiving requested information. How- 
ever, these same delays often become intolerable due 
to the resulting interference with VoIP communications. 
Some schemes have attempted to address the problem 

is by providing all packets emanating from a selected cus- 
tomer with priority handling. However, the costs associ- 
ated with these schemes together with the dynamic and 
varying nature of a customer's use of their network ac- 
cess (e.g., delays may be tolerable in some cases and 

20 intolerable in other cases with switching between the 
two cases often happening in a single session) have 
demonstrated that these schemes are often unsatisfac- 
tory. Similar frustrating results occur when other data 
types are used. 

25 [0008] Further, many potential customers consider 
that the costs associated with obtaining a high or priority 
level of service to be wasted when the party with which 
they are communicating does not subscribe to the same 
level of service. As a result, a customer, that is paying 

30 for the increased quality or level of service for packets 
emanating from the customer receives packets from the 
other party that have been handled with a much lower 
level service. As a result, the other party may be receiv- 
ing packets from the customer on a timely basis (which 

35 may resuft, in a VoIP call, in high quality audio being 
received by the other party) while the "high priority" cus- 
tomer is receiving packets that have been delayed or 
even failing to receive some packets (which may result 
in a choppy and intolerable audio being received by the 

40 customer). This situation is often unsatisfactory. 

[0009] Accordingly, it would be desirable to deliver ac- 
cess to the level of network connectivity (or quality of 
the connection to the network) that customers desire 
while addressing some of the access issues described 

45 above. 

SUMMARY OF THE INVENTION 

[0010] Advantageously, embodiments of the inven- 
so tion provide for dynamic control of either or both of the 
service level (e.g., priority of transmission, class or type 
of service, bandwidth, packet treatment, etc.) and allo- 
cation of the costs associated with the service levels 
provided to users. 
55 [0011] In some embodiments of the invention, users, 
subscribing to a level of service (e.g., a set bandwidth 
and/or type of service) can dynamically request and ob- 
tain a different (e.g., better or worse) level of service (e. 
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g., higher priority of transmissions, etc.) for each call or 
session between the user and another station (or net- 
work node) over a packet network. Moreover, the level 
of service provided for the upstream direction (i.e., 
transmissions from the user) can be different from the 5 
level of service provided for the downstream direction 
(i.e., transmissions to the user). Further, the settlement 
procedures for the costs of these services can be allo- 
cated to an account of the user, to an account of the 
station contacted by the user, or to an account of a third 
party. 

[001 2J Embodiments of the invention may be applica- 
ble to any type of data transmission including, for exam- 
ple, voice, video, general audio, general data and the 
like. 

[001 3] In one aspect of the invention there is provided 
a method for providing a subscriber with a requested 
level of service on a packet network, said method com- 
prising: storing a subscription level of service for said 
subscriber, receiving a message from a user of said 
packet network requesting said requested level of serv- 
ice, said requested level of service different from said 
subscription level of service; responsive to said receiv- 
ing of said message, allocating resources of said packet 
network corresponding to said requested level of serv- 
ice; and receiving data from, and transmitting data to, 
said subscriber using said resources allocated corre- 
sponding to said requested level of service. 
[001 4] In a further aspect of the invention there is pro- 
vided a method of enabling a subscriber to use resourc- 
es on a packet network, said resources indicative of a 
requested level of service, said method comprising: 
transmitting a request to said packet network indicative 
of said requested level of service, said requested level 
of service different from a subscription level service pro- 
vided to said subscriber by a service subscription of said 
subscriber; responsive to said request transmitted, re- 
ceiving notification of resources allocated on said pack- 
et network, said resources corresponding to said re- 
quested level of service; and transmitting data to, and 
receiving data from, said packet network using said re- 
sources allocated. 

[001 5] In a further aspect of the invention there is pro- 
vided a method for providing communication over a 
packet network between a first station and a second sta- 
tion, said method comprising: establishing a first com- 
munication connection between said first station and 
said second station over said packet network, said first 
communication connection adapted to provide a first 
service level; establishing a second communication 
connection between said second station and said first 
station over said packet network, said second commu- 
nication connection adapted to provide a second service 
level; and modifying said first connection such that said 
first connection is adapted to provide said second serv- 
ice level. 

[001 6] In a further aspect of the invention there is pro- 
vided a media gateway in a packet network, said media 
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gateway providing communication between a first sta- 
tion and said packet network and a second media gate- 
way providing communication between a second station 
and said packet network, said media gateway adapted 
to: allocate resources for said first station, said resourc- 
es forming a first connection providing communication 
from said media gateway over said packet network to 
said second media gateway, said first connection adapt- 
ed to provide a first service level; transmit a request for 
communication with said second station, said request 
providing network connection information about said 
first connection and said first service level; receive a 
message providing network connection information 
about a second connection and a second service level, 
said second service level associated with said second 
connection, said second connection providing commu- 
nication between said second media gateway and said 
packet network; modify said first connection to provide 
said second service level; transmit data received f rom 
said first station destined for said second station to said 
network address of said second media gateway ur.ing 
said first connection; and transmit data received from 
said second station destined for said first station to said 
network address of said first media gateway using said 
second connection. 

[0017] In a further aspect of the invention there is pro- 
vided a media gateway controller in a data network, said 
media gateway controller for establishing communica- 
tion between a first media gateway and a second media 
gateway over a packet network, said first media gate- 
way servicing a first station and said second media gate- 
way servicing a second station, said media gateway 
controller adapted to: receive a request from said first 
media gateway, said request requesting a level of serv- 
ice for a connection for communication between said 
first media gateway and said second media gateway, an 
address for a second station and a first network address 
associated with said connection terminating at said first 
media gateway, said first station subscribing to a sub- 
scription level of service different from said level of serv- 
ice requested; transmit a communication request to said 
second media gateway, said communication request re- 
questing said second media gateway allocate resources 
for communication between said second media gate- 
way and said first media gateway over said packet net- 
work for said connection; receive from said second me- 
dia gateway a network address associated with said 
connection terminating at said second media gateway; 
transmit to said first media gateway a response to said 
request, said response indicating a level of service to 
be provided to said first station in view of said service 
level requested; and said connection comprising an up- 
stream connection for transmissions from said first me- 
dia gateway to said second media gateway and a down- 
stream connection for transmissions from said second 
media gateway to said first media gateway. 
[001 8] In a further aspect of the invention there is pro- 
vided a computer readable media containing software 



EP 1 179 927 A2 



15 



20 



25 



30 



35 



AO 



45 



50 



3 



5 



EP1 179 927 A2 



6 



for a media gateway in a packet network, said media 
gateway communicating with a first station and said 
packet network and a second media gateway commu- 
nicating with a second station and said packet network, 
said computer readable media adapting said media 
gateway to: allocate resources to said first station, said 
resources forming a first communication connection 
providing communication between said media gateway 
and said packet network, said first communication con- 
nection adapted to provide a first service level; transmit 
a request for communication with said second station, 
said request providing network connection information 
about said first communication connection and said first 
service level; receive a message providing network con- 
nection information about a second communication con- 
nection and a second service level, said second service 
level associated with said second communication con- 
nection, said second communication connection provid- 
ing communication between said second media gate- 
way and said packet network; receive confirmation of 
modification of said first connection, said modification 
adapting said first connection to provide said second 
service level; transmit data received from said first sta- 
tion and destined for said second station using said first 
communication connection; and transmit data received 
from said second station and destined for said first sta- 
tion using said second communication connection. 
[001 9] In a further aspect of the invention there is pro- 
vided a method of allocating costs associated with pro- 
viding communication between a user of a packet net- 
work and said packet network, said method comprising: 
receiving from a station a request for a modification to 
a service level associated with a connection providing 
communication between said user and said packet net- 
work; responsive to said request, modifying said service 
level associated with said connection; receiving a set- 
tlement procedure from said station; and allocating 
costs associated with said modifying in accordance with 
said settlement procedure. 

[0020] In a further aspect of the invention there is pro- 
vided a method for providing communication services to 
a user of a packet network comprising: receiving a re- 
quest from said user, said request indicating a service 
level and a settlement procedure; responsive to said re- 
quest, determining a level of service to be provided to 
said user; allocating resources of said packet network 
responsive to said level of service determined; and al- 
locating costs for said resources allocated in accord- 
ance with said settlement procedure. 
[0021] In a further aspect of the invention there is pro- 
vided a bridge in communication with a packet network, 
said bridge adapted to: establish a first connection with 
a first station over said packet network, said first con- 
nection adapted to provide a first service level; establish 
a second connection with a second station over said 
packet network, said second connection adapted to pro- 
vide a second service level; and modify said first con- 
nection such that said first connection is adapted to pro- 



vide said second service level. 

[0022] Other aspects and features of the present in- 
vention will become apparent to those ordinarily skilled 
in the art upon review of the following description of spe- 
s ciftc embodiments of the invention in conjunction with 
the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

10 [0023] The present Invention will be more clearly un- 
derstood with reference to the following detailed de- 
scription read in conjunction with the drawings, in which: 

FiG. 1 is a schematic of a first system of voice and 
75 data networks embodying one aspect of the present 
invention; 

FIG. 2 is a schematic of a second system of voice 
and data networks embodying one aspect of the 
present invention; 
20 FIG. 3, comprising FIG. 3A and FIG. 3B, is a signal 
flow diagram of signals transmitted across the net- 
works of FIG. 2; 

FIG. 4 is a schematic of a third system of voice and 
data networks, similar to the network of FIG. 2 and 
25 embodying a further aspect of the present inven- 
tion; 

FIG. 5, comprising FIG. 5A, FIG. 5B and FIG. 5C is 
a signal flow diagram of signals transmitted across 
the networks of FIG. 4; and 
30 FIG. 6, comprising FIG. 6A and FIG. 6B, is a second 
signal flow diagram of signals transmitted across 
the networks of FIG. 2. 

DETAILED DESCRIPTION 

35 

[0024] While many of the signal flows described here- 
in relate to Media Gateway Control Protocol (MGCP) de- 
scribed in RFC 2705 available from the Internet Engi- 
neering Task Force (IETF), other signalling protocols 

<to such as, for example, H.323 available from the Interna- 
tiona! Telecommunication Union (ITU), Session Initiali- 
zation Protocol described in RFC 2543, March 17, 1999 
and available from the IETF, the Media Gateway Control 
(MEGACO) and H.248 protocols available from the 

45 IETF and ITU, respectively, Network-based Call Signal- 
ling (NCS) described in "PacketCable™ Network-Based 
Call Signalling Protocol" available from Cable Television 
Laboratories, Inc., at www.packetcable.com/specs/pkt- 
sp-ec-mgcp-102-991201 .pdf, Distributed Call Signalling 

so (DCS) described in a draft entitled "Architectural Con- 
siderations for Providing Carrier Class Telephony Serv- 
ices Utilizing SIP-based Distributed Call Control Mech- 
anisms H , June. 2000 and available from the IETF, and 
others could also be employed. The contents of each of 

ss these protocols is hereby incorporated herein by refer- 
ence. 

[0025] It should also be noted that while many of the 
two way communication links in the examples described 
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herein relate to voice calls, the communication could just 
as easily be another type of media such as, for example, 
a video transmission, data transmissions, photos, ani- 
mation, etc.. 

[0026] FIG. 1 illustrates system 1 00 which includes an 
access network 102 communicating with a packet net- 
work illustrated as IP network 104. Access network 102 
while illustrated as the Public Switched Telephone Net- 
work (PSTN) - a Signalling System #7 (SS7) network, 
access network 1 02 could equ ally be a digital subscriber 
tine (DSL) network, a cable modem network, a local area 
network (e.g., Ethernet, token ring, etc.), a wireless net- 
work, etc. 

[0027] Interposed between an originating/calling sta- 
tion 106 and a terminating/called station 108 is access 
network 102 and IP network 104. Calling station 106 and 
called station 108 may be implemented, for example, by 
a conventional handset (wired or wireless), a computer, 
or other data device (e.g., portable or notebook comput- 
ers, wireless handheld computers, advanced wireless 
mobile stations, etc.), or a group of such devices. 
[0028] As is known in the art, PSTN 102 includes 
Service Switching Points (SSPs) 110 and Signalling 
Transfer Points (STPs) 112. Each SSP 110 communi- 
cates within the PSTN 102 with an associated STP 112. 
Additionally, each SSP 110 communicates with IP net- 
work 1 04 through a media gateway (MG) 114. STPs 110 
also communicate with I P network 1 04 through SS7 Sig- 
nalling Gateway (SG) 118. 

[0029] PSTN network elements (SSPs 110, STPs 112 
and others), network elements of network 104, and data 
and signal flows that are associated with the originating/ 
calling station 106 are identified by an °-o B or w o- w tag. 
Similarly, network elements, data and signal flows as- 
sociated with the terminating/called station 108 are 
identified by a M" or n- M tag. 

[0030] I P Network 1 04, in addition to the MGs 114 and 
SG 118, also includes a Media Gateway Controller 
(MGC) 116 which communicates with SG 1 18 and Qual- 
ity of Service (QoS) Policy Manager (QPM) 120. MGC 
116 and MGs 114 communicate over IP backbone 122. 
IP backbone may be a conventional backbone including 
routers, switches, optical transport, etc., such as, for ex- 
ample, Nortel Networks' Optera™ Packet Core or Pass- 
port™ 1 5000 and 8600. MGC 1 16 and QPM 120 provide 
for centralized call control and resource management. 
[0031 ] QPM 1 20 (also known in the art as a customer 
database) typically includes or maintains call set-up in- 
formation, customer profiles, trunk features, routing or 
network topology data, authentication and authorization 
data, service level policies (described herein) and the 
like. 

[0032] In overview, and without limiting the descrip- 
tion herein, voice and data network 100 operates as fol- 
lows. In this exemplary scenario, calling station 106 has 
subscribed to °premium a service (i.e., premium treat- 
ment of data packets) on IP network 104 and desires 
communication with called station 108 which has sub- 



scribed to relatively lesser service level on IP network 
104 (hereinafter ^standard* service - a best effort packet 
treatment). In this particular example, calling station 106 
controls bi-directional service level through its subscrip- 

s tion. That is, premium service is provided to/from any 
station In communication with calling station 106. (In an 
alternative embodiment, either of the stations may not 
subscribe to any service but may request services on 
per call basis - i.e., a subscription to standard service 

10 should be taken to include the situation where a station 
has no subscription at all.) 

[0033] Calling station 106 dials the telephone number 
of called station 108. SSP-o 110, part of the originating 
Local Exchange Carrier (LEC-o) 124, collects the digits 

is of the number dialled by calling station 106 and gener- 
ates an SS7 ISDN User Part (ISUP) Initial Address Mes- 
sage (IAM). The IAM, which contains the Originating 
Point Code (OPC) of SSP-o 110, the Destination Point 
Code (DPC) of SSP-t 110, the calling number, the called 

£0 number and the Circuit Identification Code (CtC) of a 
trunk connecting SSP-o 110 to MG-o114, is transmitted 
to SG 118 via STP-o112. 

[0034] Upon receipt of the IAM message, SG 1 1 8 us- 
es the information contained within the IAM message to 
25 determine the MGC 116 that will service the call. SG 
118 then determines the IP addresses of MGC 116 as- 
sociated with MG-o 114. MGC 116, on receipt of the 
packets from SG 118, queries QPM 120 to determine 
the level of service that is to be associated with the call. 

so This determination includes admission control, re- 
source/bandwidth availability, bandwidth control and 
policy management decisions. The policy management 
decisions include, for example, instructions for handling 
calls involving the stations communicating, in this case 

35 calling station 106 and called station 108. Policy man- 
agement decisions also include information regarding 
the cost settlement procedures that can be implemented 
based on the stations involved in the call. QPM 120 has 
a data record for each station serviced by MGC 116. in 

40 this example, calling station 1 06 has subscribed for pre- 
mium service while, in contrast, called station 108 has 
subscribed to standard service (or, alternatively, called 
station 108 has not subscribed for the premium service 
and, hence, is given standard service). As a result of 

45 this conflict (the conflict that calling station 106 desires 
all calls to have bi-directional communication at the pre- 
mium service transmission rates, while called station 
108 has only subscribed to the standard level of serv- 
ice), calling station 106 would, conventionally, be limit- 

50 ed, at best, to receive data from called station 1 08 at the 
standard service level - the best effort treatment of pack- 
ets from called station 1 08. The premium service of call- 
ing station 106 includes management policies (stored 
by QPM 120) which indicate that the premium service 

55 to which calling station 106 has subscribed requires, if 
possible, all communications involving calling station 
106 (i.e., all packets to/from calling station 106) are to 
be provided at the premium service. Further, in this ex- 
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ample, the premium service does not require any addi- 
tional costs to be bome by called station 108 when it is 
upgraded, temporarily, to the premium service level (i. 
e., the premium service subscribed to by calling station 
1 06 includes the service of upgrading, if necessary, oth- s 
er stations communicating with calling station 1 06 to the 
premium service level without incurring any additional 
costs to either station). If the premium service of calling 
station 106 provided forthe upgrading of the service lev- 
el of other stations but incurred additional costs, MGC 
116 could commence an accounting of the costs asso- 
ciated with the upgrade of the service level of called sta- 
tion 108. 

[0035] Regardless, MGC 116 will, on receipt of the re- 
sults from the query of QPM 120, notify MG-o 114, us- 
ing, for example, signalling messages described herein, 
to handle (e.g., mark and treat) data to and from called 
station 108 at the premium service level. Further, and 
unlike conventional systems, as a result of the policy 
management decisions of QPM 1 20, MGC 116 will also 
notify MG-t 1 14 that ail transmissions to and from called 
station 108, for this call only, are to be handled as pre- 
mium service level transmissions. It should be noted 
that MGC 116 communicates directly with MG-o 114 
and MG-t 114 since both stations 106, 108 are serviced 
by MGs 114 that are serviced by a single MGC 116. 
However, as will be appreciated by those of ordinary skill 
in the art, a more generic scenario would entail MG-o 
114 and MG-t 114 being serviced by two separate 
MGCs 116 and two separate QPMs 120 (one QPM 120 
for each domain). Alternatively, a single QPM 1 20 could, 
if desired, service multiple MGCs 116. 
[0036] Once connections are created on MG-o 114 
and MG-t 114 and have been notified of the handling 
procedures, MGC 116 re-generates an IAM message 
which is transmitted to SSP-t 110 (i.e., part of the termi- 
nating LEC-t 124) via SG 118 and STP-t 112. The IAM 
message is then re-generated and transmitted to SSP- 
1 112 indicating that SSP-t 112 is to set-up a connection 
between SSP-t 110 and MG-t 114. 
[0037] Upon receipt of the re-generated IAM, SSP-t 
110 performs a readiness check and, if ready, an Ad- 
dress Complete Message (ACM) message is sent back 
to MGC 116 via STP-t 112 and SG 118. MGC 116, in 
response to the ACM received from SSP-t 110, instructs 
MG-o 1 1 4 to set up a premium bi-directional connection, 
and generates and transmits an ACM message to SSP- 
o 110 via SG 118 and STP-o 112. 
[0038] The called station 108 is then conventionally 
notified of the incoming call and, when called station 1 08 
answers (e.g., goes off-hook), an Answer Message 
(ANM) is generated by SSP-t 110 which is transmitted 
to MGC 1 16 via STP-t 1 12 and SG 1 18. Upon receipt of 
the ANM message, MGC 116 communicates with MG- 
o 114 and then generates and sends another ANM to 
SSP-o 110 via SG 118 and STP-o 112. As a result, a 
logical connection, having premium bi-directional serv- 
ice, between MG-o 1 14 and MG-t 114, over IP backbone 



122, is established. 

[0039] As a result of the foregoing, premium bi-direc- 
tional service between calling station 1 06 and called sta- 
tion 108 is provided by system 100 across the IP net- 
work. This bi-directional premium service is provided 
despite the subscription to standard level service by 
called station 108. This upgrade of the service level is 
provided (following MGC 116 looking the quality policy 
from QPM 120 and instructing MG-t 114 to provide the 
upgrade - once an initial IAM message is received from 
SSP-o 112) to called station 108 and results in calling 
station 106 receiving data from called station 108 with 
premium packet treatment across the IP network. Sim- 
ilarly, called station 108 is provided with the ability to 
receive and transmit data with the premium packet treat- 
ment across the IP network. The premium packet treat- 
ment across the IP network is enforced by MGs 114 
which, in part, arrange for the appropriate packet han- 
dling method (e.g., packet marking, etc.) and setting up 
the necessary bandwidth on the IP network side (in con- 
trast to the station side of the connection). 
[0040] As a result of implementing this embodiment, 
calling station 106 is assured that all communication 
(say, for example, voice communication) is of high qual- 
ity regardless of the station with which calling station 106 
wishes to communicate. Moreover, as the quality or lev- 
el of service is determined and set by the MGC 116, 
based on the calling station's subscription information 
stored in QPM 120, the service level provided to the sta- 
tions, unlike present systems, is dynamic. 
[0041] FIG. 2 illustrates system 200 - an alternative 
embodiment to system 100 of FIG. 1 . Similar to system 
100, system 200 includes a calling station 106 in com- 
munication with called station 108 and a data network 
such as IP network 104. Access network 102 commu- 
nicates with the MGs 114 of IP network 104. Each MG 
114, in addition to communicating with access network 
102, communicates with a Media Gateway Controller 
(MGC) 116. Each MGC 116 also communicates with a 
QPM 120. Each MGC 116 is associated with a separate 
QPM 120. Accordingly, and in contrast to system 100 of 
FIG. 1 , call control and management is distributed in 
system 200 between the plurality of MGCs 116 and 
QPMs 1 20 ratherthan being centralized in a single MGC 
116 / QPM 120 combination. As a person of ordinary 
skill in the art will appreciate, while FIG. 2 has been il- 
lustrated in a generic form with the originating and ter- 
minating stations serviced by separate MGs 114, MGCs 
116, QPMs 120. Calling station 106 and called station 
1 08 could equally be serviced by a single MG 114, MGC 
1 1 6 and Q PM 1 20. Further, each MG 114 could be serv- 
iced by a single MGC 116, QPM 120 pair. In a further 
embodiment, a single QPM 120 could service multiple 
MGCs 116. 

[0042] Both MGCs 116 and MGs 114 are adapted to 
receive computer software or instructions from compu- 
ter readable media 210. Computer readable media 210 
may contain, for example, software, computer applica- 
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tions (including, for example, sub-routines correspond- 
ing to the signal flows illustrated in FIGS. 3, 5 or 6), com- 
puter data and the (ike. While computer readable media 
21 0 is illustrated as a computer diskette, it could equally 
be a tape, memory chip, or other removable or non-re- 
movable computer readable medium. Furthermore, the 
computer readable media 210 may be a remote media, 
such as the memory of a remote computer, and be 
downloaded over a suitable link such as over a network 
(e.g., network 104), dedicated data (ink, or the tike. Al- 
ternatively, MGCs 116 and MGs 114 may be adapted to 
provide the functions described herein through installa- 
tion of a combination of hardware and software in con- 
ventional MGCs and MGs. 

[0043] Also illustrated in FIG. 2 are Accounting Gate- 
ways (AG) 208 which communicate with a respective 
MGC 116. AGs 208 enable tracking and call detail In- 
formation including the allocation of costs incurred by 
the dynamic service levels enabled by system 200. MGs 
114, MGCs 116 and QPMs 120 may be implemented 
using conventional MGs, MGCs and QPMs modified to 
implement the functions described herein. 
[0044] FIG. 3, comprising FIGS. 3A and 3B which 
have been separated due to space restrictions, illus- 
trates exemplary signal flows transmitted within system 
200 to enable dynamic service levels and is exemplary 
of a situation where called station 1 08 controls the serv- 
ice levels provided and cost settlement procedures used 
during the session for the communication session be- 
tween called station 108 and calling station 106. The 
session or call is commenced in the example by calling 
station 106. The exemplary signal flows of FIG. 3 illus- 
trate a calling station 106, having a standard level of 
service, attempting to initiate communication with a 
called station 1 08, having a different and premium level 
of service. Moreover, the premium level of service sub- 
scribed to by called station 108 includes providing up- 
grades to the service of other stations communicating 
with called station 108 (e.g., calling station 106). How- 
ever, the exemplary signal flows of FIG. 3 also indicate 
a manual (or user initiated) request by called station 1 08 
for a third level of service (e.g., ultra-premium service) 
different from either the standard or premium service 
levels subscribed to by calling station 106 and called 
station 108, respectively. This request for a third level of 
service indicates that the ultra-premium service is to be 
provided to both stations 106 and 108. Further, included 
in the request for ultra-premium service is a request by 
called station 108 indicating that the additional costs as- 
sociated with providing ultra-premium service to both 
stations is to be paid for in accordance with the settle- 
ment procedure requested by called station 108. Ac- 
cordingly, the signal flows illustrated in FIG.3 are exem- 
plary of service upgrades resulting from a customer's 
subscription information (i.e., an automatic upgrade) 
and service upgrades manually by a customer. As will 
be appreciated by those of ordinary skill in the art, each 
type of service upgrade (i.e., manual or automatic) could 



be used in isolation or, as illustrated, in combination. 
[0045] When calling station 106 attempts to contact 
called station 108, MG-o 114 notifies MGC-o 116 that 
calling station 106 has gone off-hook by transmitting no- 

5 tificatton message (tMTFY) 302. Responsive to this no- 
tification, MGC-o 116 transmits a request notification 
(RQNT) message 304 to generate or apply dial tone to 
calling station 106, collect the digits dialled (or network 
address requested) and check if calling station 106 has 

10 hung up. MG-o 114 transmits acknowledgement (ACK) 
message 306 to MGC-o 1 16 upon receipt of RQNT mes- 
sage 304 and confirmation of the application of dial tone , 
receipt of a dialled number (or, more generically, a net- 
work address) and that the calling station remains "on 

is the line". Thereafter, MG-o 114 transmits NTFY mes- 
sage 308 which includes the number (or network ad- 
dress) requested by the calling station. Also optionally 
included in this message is a request by the calling sta- 
tion for a specified level of service (o-service level) and 

20 a cost settlement procedure (o-settlement). The oppor- 
tunity for the calling station to request a specified level 
of service and/or a settlement procedure enables the 
calling station to dynamically request service levels and 
settlement methods. The calling station may be prompt- 

25 ed for information relating to a requested service level 
or settlement procedure by conventional methods in- 
cluding, for example, dialled digits, an interactive voice 
response (IVR) system or a data entry field provided by 
a calling station's computer. In a further embodiment, 

30 some of the parameters forwarded to MGC-o 1 1 6 in NT- 
FY message 308 may be determined by MG-o 114 
based on identification of calling station 106. In this al- 
ternative embodiment, MG-o 114 may, based on the 
identification of calling station 106 (e.g., calling station 

35 ID), retrieve a stored service level and/or settlement pro- 
cedure. This retrieved data may then be used in NTFY 
message 308. 

[0046] The level of service (o-service level) which 
may be requested by the calling station could, for exam- 

*o pie, be a request for premium service despite the calling 
station's subscription to a standard level of service. The 
settlement procedure (o-settlement) which may be op- 
tionally requested by the calling station indicates a re- 
quested method of payment for the session (e.g., calling 

^5 station pays, called station pays, or third party/station 
pays) for a uni-directional or bi-directional connection. 
For example, a student at the calling station attempting 
to retrieve video data of a required lecture stored on a 
university or college computer - the called station - may 

so request that upload data transmissions (from the stu- 
dent to the university) be paid for by the student. How- 
ever, the student may request that download data trans- 
missions (from the university to the student) be paid for 
by the university. Alternatively, the student, having se- 

55 cured a scholarship from an academic foundation - a 
third party (i.e., a third station) - may request that the 
costs associated with data transmissions for this ses- 
sion between the student and the university be billed to 
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the academic foundation. As a result of these requests 
for service level (o-service level) and settlement proce- 
dure (which may or may not be satisfied), the calling sta- 
tion has the ability to dynamically request services and/ 
or settlement procedures which differ from the services 
and settlement procedures subscribed to by the calling 
station. 

[0047] However, in this example, the service level and 
settlement procedures requested by calling station 106 
are assumed to accord with the standard service level 
subscribed to by calling station 106. 
[0046] Responsive to NT FY message 308, MGC-o 
116 transmits a query message 310 to QPM-o 120 to 
determine the network address of the MGC-t 116 serv- 
icing called station 108 (based on the digits dialled by 
the calling station). Query message 310 also includes 
any service level and settlement procedure requests 
made by the calling station which are based, in part, on 
the settlement procedures requested. QPM-o 120 looks 
up a customer record which identifies the policies (o- 
poKcies) associated with calling station 106. The calling 
station's polices indicate the services to which the call- 
ing station is entitled. The policies may include, for ex- 
ample, service level parameter(s) (e.g., bandwidth, type 
of service, CODEC information), authorization informa- 
tion, duration limits, time during which service may be 
provided, maximum allowed limit, indications of whether 
(and to what extent) overriding the system parameters 
are allowable, disposition of calls, etc.. For example, the 
calling station may have requested premium level serv- 
ice to be paid for by the calling station directly. However, 
based on the credit information available within QPM-o 
120, the calling station may only be entitled to standard 
service. Alternatively, the calling station may have re- 
quested that premium service be provided and be billed 
to a called party or a third party account (i.e. , an account 
of a third station) which may be useful in a variety of 
scenarios (e.g., collect calling). There may be policies 
stored in association with the calling station 106 which 
are particular to the called station 108 or a third party/ 
station. This may be the case, for example, where the 
calling station 106 requests that a service upgrade be 
paid for by a third party/station. QPM-o 120 may deter- 
mine, based on the request made, that the service and 
settlement procedures can or cannot be provided. 
Based on the determination made by QPM-o 120, a re- 
sponse 312 indicating the address of the terminating 
MGC-t 116 and the service and settlement procedure 
policies that may be implemented for the calling station 
106 is transmitted to MGC-o 116. 
[0049] Upon receipt of the response to its query of 
QPM-o 120, MGC-o 116 creates (e.g., sets up), initially, 
a receive-only connection on MG-o 114 - CRCX 314. 
The receive-only connection, triggered by the MGC-o 
116, is created temporarily and is later modified to a 
send and receive connection. The connection is initially 
created as receive-only so that ring tones, announce- 
ments, notifications and other relevant messages may 



be forwarded to the calling station 108. The connection 
is set to send/receive mode only when the far end net- 
work address (e.g., IP address) and port numbers for 
the media packets are known and made available. 
5 [0050] The connection created is associated with a 
specific type of service (o-ToS) and bandwidth (o-BW) 
given the policies retrieved (which are based on the 
service level and settlement procedure requested) and 
transmitted by signals 310, 312. (Type of Service (ToS) 
10 has been renamed to DSfield by the I ETF in RFC 2474, 
1999, the contents of which are hereby incorporated 
herein. The drffserv architecture and usage of DSfield 
for packet treatment Is described in RFC 2475, the con- 
tents of both of which are hereby incorporated herein by 
is reference.) Alternatively, the type of service and band- 
width (o-ToS, o-BW) allocated to calling station 108 may 
initially be set to a default and low level of service to 
preserve network resources while the call is being set- 
up. In this alternative embodiment, additional resources 
20 would later be allocated to provide the desired commu- 
nication connection (e.g., bi-directional Active Call 350). 
MGC-o 116 also transmits a notification request (RQNT) 
to MG-o 114 in an attempt to determine if the calling 
station 106 has hung-up. Upon creation of the connec- 
ts tion with the selected o-ToS and o-BW, MG-o 114 trans- 
mits ACK 316 to MGC-o 116. ACK 316 informs MGC-o 
116 of the connection address (o-Chaddress - e.g., the 
IP address) and port (o-Chport) of the connection pro- 
vided for communication on MG-o 114. 
30 [0051 ] Responsive to ACK 31 6, MGC-o 116 transmits 
to MGC-t 116 a Session Initialization Protocol (SIP) - 
Invite. In either case, the message is transmitted with 
the digits dialed (or network address requested by the 
calling station), the service level and settlement proce- 
ss dures requested by calling station 106 (o-service level, 
o-settlement) and the information pertaining to the net- 
work connection address and port (o-Chaddress, 
o-Chport) of the logical connection assigned for com- 
munication on MG-o 114. 
40 [0052] SIP is a protocol that provides telephony serv- 
ices similarto H.323 and is a text-based protocol, similar 
to HTTP and SMTP, for initiating interactive communi- 
cation sessions between users. Such sessions include 
voice, video, chat, interactive games, and virtual reality 
45 sessions. SIP is described in RFC 2543 published 
March 17, 1999 by the IETF, the contents of which are 
hereby incorporated herein. 

[0053] Responsive to SIP-lnvite message 318, MGC- 
1 116 queries 320 QPM-t 120 to determine the network 

so address of the MG-t 114 servicing called station 1 08 and 
the policies of the terminating/called station 108. The 
policies associated with the called station may be deter- 
mined in part by the settlement procedures and service 
level requested by calling station 106 (i.e., o-service lev- 

55 el and o-settlement). QPM-t 120, responsive to the que- 
ry, returns the network address of MG-t 114 and, if pos- 
sible, a terminating policy (t-policies) satisfying the call- 
ing station's request for service in response 322. T-pol- 
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fcies returned by QPM-t 120 are then temporarily stored 
by MGC-t 116 for the duration of the call. For example, 
the calling station (e.g., operated by a student) may 
have requested that the called station (e.g., the stu- 
dent's university) transmit and receive data at premium 5 
service levels. The called station may or may not sub- 
scribe to the level of service requested by the calling 
station. Responsive to the address and policies returned 
by response 322, MGC-t 116 transmits a request to cre- 
ate a send and receive connection having an associated 
t-ToS and t-BW in CRCX message 324. CRCX message 
324 also indicates the connection address and port 
(o-Chaddress, o-Chport) of the logical connection on 
MG-o 114. The t-ToS and t-BW are determined based 
on the policies returned to MGC-t 116 (i.e., t-policies) 
by QPM-t 120. MGC-t 116 also transmits a request for 
notification (RQNT) In message 324 requesting that an 
acknowledgement be transmitted by MG-t 114 once 
MG-t 114 has rung called station 108; determined when 
called station 108 has gone off-hook; and informed 
called station 108 of the service level and settlement 
procedure requests made by calling station 106. Once 
these elements have been satisfied, MG-t 1 14 transmits 
to MGC-t 116 ACK 326 which includes the connection 
address and port (t-Chaddress and t-Chport, respec- 
tively) assigned to this logical connection on MG-t 114. 
[0054] Upon confirmation that the connection on MG- 
t 114 has been established (ACK 326), MGC-t 116 
transmits a SIP-1B0 RINGING message 328 indicating 
the service level and settlement procedures available to 
called station 1 08 (where t-policies indicates, in part, the 
t-service level and t-settlement procedure and t-service 
level indicates, in part, t-ToS and t-BW), and the con- 
nection address and port assigned to the connection on 
MG-t 114. 

[0055] In the example situation illustrated in FIG. 3, 
catling station 106 has requested a service level (e.g., 
standard service) which differs from the service level 
available to called station 108 (e.g., premium service). 
Further, in this scenario, t-policies of called station 108 
indicate that calling station 106 be able to receive data 
at a level (e.g., having aToS and BW) similar to the pre- 
mium service level at which called station 108 is trans- 
mitting. As such, and responsive to message 328, a 
Modify Connection (MOCX) message 330 is generated 
which modifies the receive-only level of service of the 
connection created responsive to CRCX message 314. 
MDCX message 330 requests MG-o 114 modify the 
service level of the connection on MG-o 114 to the pre- 
mium service level indicated by t-ToS and t-BW which 
are being made available by terminating/called station 
1 08. Also provided to MG-o 1 1 4 by MDCX message 330 
are the connection address and port to be used for com- 
municating with MG-t 114. MGC-o 116 also requests no- 
tification (RQNT) of ring tones supplied to calling station 
106. Once MG-o 114 applies ring tones, MG-o 114 
transmits ACK message 332 to MGC-o 116. 
[0056] In FIG. 3B, NTFY message 334 is transmitted 



to MGC-t 1 14 in response to called station 108 answer- 
ing the cal! (e.g., off-hook condition). At this point, how- 
ever, called station 1 08 also makes a further request for 
a different or modified service level (e.g., ultra-premium 
service) and/or cost settlement procedure. This request, 
which may be transmitted by a data transmission from 
the called station's computer, handset, voice com- 
mands, DTMF tones or the like, is represented by the 
modify service level (mod-t-service level) and modify 
settlement procedure (mod-t-settlement) fields. 
[0057] Responsive to request 334, and if able to sat- 
isfy the request in whole or in part (in view of t-policies 
stored by MGC-t 116 or by querying QPM-t 120 again - 
although this is not illustrated), MGC-t 116 transmits 
MDCX message 336 to MG-t 114 indicating that the 
send and receive transmissions to/from called station 
114 should be modified to a new ToS (mod-t-ToS) and/ 
or BW (mod-t-BW). A request for notification message 
is also transmitted to MG-t 114 as part of message 336 
and an ACK 340 received when the modification to the 
connection on MG-t 114 has been completed. 
[0058] Since called station 108 has requested a serv- 
ice level different (e.g., higher or lower ToS, greater or 
lesser bandwidth, etc.) from the service level provided 
by the subscription of called station 108, called station 
108, in this example, may wish to either pay for in- 
creased service or be credited for a lower level service. 
Consequently, MGC-t 116 transmits a Start Accounting 
message 340 to AG-t 208 which accounts for the use of 
a level of service being different from the level of service 
subscribed to by called station 1 08. Responsive to mes- 
sage 340, AG-t 208 transmits ACK message 342 to 
MGC-t 116. 

[0059] In the example illustrated in FIG. 3, also form- 
ing part of the requested modified service level and set- 
tlement procedure made by called station 108 is a re- 
quest to MGC-o 1 1 6 for a level of service and settlement 
procedure which is different from the level of service and 
settlement procedures currently provided to calling sta- 
tion 106. Accordingly, a SIP-200 OK message 344 (an 
indication that a request has succeeded) is transmitted 
by MGC-t 1 16 to MGC-o 116. Message 344 includes the 
modified service levels and settlement procedures 
(mod-t-service level, mod-t-settlement, respectively) re- 
quested by called station 108. Responsive to this re- 
quest, MGC-o 116 transmits MDCX message 346 to 
MG-o 114 requesting that the connection previously cre- 
ated and modified, be further modified so that both send 
and receive transmissions (i.e., data transmitted to and 
from calling station 1 06) be transmitted with the modified 
ToS and BW (mod-t-ToS and mod-t-BW, respectively) 
requested by called station 1 08, and the appropriate set- 
tlement procedures be reflected as per mod-t-settle- 
ment. MDCX message 346 is ACK'ed by message 348 
when the service levels have been implemented by MG- 
0 114. 

[0060] From the foregoing, an Active Call 350 has 
been created with bi-directional real time transmissions 
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being made available to both stations (e.g., calling sta- 
tion 106 and called station 108) that are provided with 
ultra-premium service (e.g., mod-t-ToS and mod-t-BW) 
as requested by called station 108. Moreover, the level 
of service eventually provided is different from the serv- s 
ice levels Initially requested by calling station 106 and 
implemented by MG-o 114. Further, the service levels 
that would have been provided to both stations (by virtue 
of t-policies), had called station 108 not made a manual 
request, have also been modified. The service levels (e. io 
g. ToS) and bandwidth required for Active Call 350 are 
enforced over IP network 104 by MGs 114. 
[0061] The exemplary messages illustrated in FIG. 3 
demonstrate the ability to provide service levels and set- 
tlement procedures which differ from the levels and set- is 
tlement procedures normally implemented as a result of 
both stations' subscriptions. Moreover, FIG. 3 illustrates 
the dynamic nature of the service levels and settlement 
procedures offered. For example, either station could, rf 
desired, transmit a further request for connection mod- 20 
ification. Such a request (similar to NTFY message 334) 
would generate a NTFY message to the requesting sta- 
tion's MGC 116 indicating the level of service and/or set- 
tlement procedure desired. This NTFY message could 
be generated and transmitted mid-session (i.e., during 25 
the communication session between the stations and 
subsequent to Active Call 350). 

[0062] While the signal flows illustrated in FIG. 3 were 
described as being initiated at the request of calling par- 
ty 106, the signal flows could also be initiated (i.e., trig- 30 
gered) on request of the called party 108 or a third party. 
[0063] Illustrated in FIG. 4 is system 400 - a modifica- 
tion of system 200. FIG. 5 (which is separated into FIGS. 
5A, SB and 5C due to space constraints) illustrates ex- 
emplary signal flows transmitted over system 400 to im- 35 
plement a multipoint to multipoint conference. System 
400 comprises a first participant (p1 ) 402 communicat- 
ing with packet network 418 via MG-p1 41 0. As with sys- 
tem 200, p1 402 is associated with MG-p1 114, MGC- 
p1 116, QPM-p1 120 and AG-p1 208. Similarly, a sec- 40 
ond participant (p2) 404, also communicating with data 
network 418, is associated with MG-p2 114, MGC-p2 
116, QPM-p2 1 20 and AG-p2 208. Finally, a convention- 
al audio bridge (Br) 406, also in communication with da- 
ta network 418, is associated with MG-Br 1 14, MGC-Br 45 
116, QPM-Br 1 20 and AG-Br 208. Conference facilities 
are provided by bridge 406 by having each station to the 
conference (e.g., p1 402 and p2 404) call into bridge 
406. 

[0064] In an alternative embodiment, MG-Br 114 and so 
bridge 406 could be implemented as a single device 
such as, for example, Nortel Networks* Universal Audio 
Server that provides announcement and bridging func- 
tions. 

[0065] The elements forming part of data network 41 8 55 
(e.g., MGs 114, MGCs 116, QPMs 120 and AGs 208) 
communicate via network backbone 122. As with sys- 
tem 200 (FIG. 2), each station in the multipoint to 



multipoint conference described below (e.g., p1 , p2 and 
Br) are illustrated as each being associated with a sep- 
arate MG 114, MGC 116, QPM 120 and AG 208. How- 
ever, one or more of the stations may be associated with 
a single one of MG 114, MGC 116, QPM 120 and AG 
208 (e.g., all stations may be serviced by a single MG 
114, MGC 116, QPM 120 and AG 208). 
[0066] FIG. 5 illustrates the example situation where 
a conference chair (p1 ) desires a multipoint to multipoint 
conference using the facilities of bridge 406. For con- 
ciseness, only one additional station, p2, is shown as 
being joined to the conference. However, as will be ap- 
preciated by those skilled in the art, additional stations 
(e.g., p3, p4 px) could be joined using similar tech- 
niques described by messages 552 - 600 described in 
detail below. Further, only those signal flows within 
packet network 418 are described. 
[0067] In the exemplary situation of FIG. 5, the con- 
ference chair, p1 402, desires multipoint to multipoint 
communication between participants in the conference. 
FIG. 5A is an example of chair control over end-to-end 
session service levels which are enforced by bridge 406. 
(In contrast, FIG. 3 illustrates a receiver or called station 
controlled scenario). Moreover, the conference chair de- 
sires conference to be conducted with a specific service 
level, (p1 -service level) and settlement procedure 
(p1 -settlement). However, the remaining stations, 
bridge 406 and p2 404, .... px, subscribe to a service 
level (Br-service level, p2-service level, .... px-service 
level , respectively) which differ from the service level de- 
sired by the conference chair, p1 402. 
[0068] For example, the conference chair/p1 402 may 
be a representative of a publicly traded company (e.g., 
a Chief Financial Officer) releasing the latest quarterly 
results to the public (e.g., p2 404) in a conference call 
using the facilities of bridge 406. However, to ensure that 
nothing is misheard by the remaining participants, chair/ 
p1 402 desires that regardless of the service levels sub- 
scribed to by the remaining participants, all participants 
to the conference should be provided with the high qual- 
ity service normally provided to the chair (i.e., p1 -service 
level). Moreover, in view of the importance of these 
types of conferences to the health of the corporation, 
the chair is willing to pay for any necessary upgrades to 
the other participants for the duration of the conference 
call. 

[0069] Further, bridge 406 normally, or by default, 
subscribes to a service level (i.e., Br-service level) 
which is of lesser quality than that desired by chair/p1 
402. 

[0070] In view of the above-described scenario, the 
signal flows transmitted across system 400 and exem- 
plary of one embodiment of the invention are described 
in detail below. With reference to FIG. 5, MG-p1 114 
transmits NTFY message 502 to MGC-p1 116 indicating 
that the handset of chair/p1 402 has been placed off- 
hook. Responsive to NTFY message 502, MGC-p1 116 
transmits RQNT message 504 requesting: that dial tone 
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be applied to chair/p1 402; notification of any digits di- 
alled (or network address requested) and collected; and 
that a check has been performed to ensure that chair/ 
p1 402 has not placed the handset on-hook. Once these 
requests have been satisfied, MG-p1 114 transmits to 5 
MGC-p1 116 ACK message 506 followed by NTFY mes- 
sage 508 indicating the digits dialled, and the manually 
requested service level (p1 -service level) and settle- 
ment procedure (p1 -settlement). As indicated above, in 
the example situation illustrated in FIG. 5, chair/p1 402 
requests that all participants be upgraded to p1 -service 
level and the increased costs associated with this up- 
grade be allocated to chalr/p1 402. This settlement pro- 
cedure will be reflected in p1 -settlement. 
[0071] On receipt of NTFY message 508, MGC-p1 
116 transmits query message 510 to QPM-p1 120 re- 
questing the network address of the MGC 116 servicing 
the bridge associated with the digits dialled (i.e., the ad- 
dress of MGC-Br 116 which services Br 406). Also pro- 
vided in query 510 is the service level (p1 -service level) 
and settlement procedure (p1 -settlement) requested by 
chair/p1 402. QPM-p1 120 determines, based on the in- 
formation provided in query 510, the address of the 
MGC 116 servicing Br 406 (i.e., the address of MGC-Br 
116) and the policies available to the subscriber, in this 
case chatr/p1 . The policies associated with p1 402 and 
the address of MGC-Br 116 are transmitted to MGC-p1 
116 in response message 512. 

[0072] Responsive to message 512, MGC-p1 1 16 de- 
termines the type of service (p1 -ToS) and bandwidth 
(p1 -BW) that should be provided to p1 402 in view of the 
p1 -policy returned by QPM-p1 120. Subsequently, a 
connection on MG-p1 114 is established as a result of 
CRCX message 51 4. C RCX message 51 4 requests that 
MG-p1 114 establish a receive-only logical connection 
(i.e., MG-p1 114 is initially only able to receive data for 
p1 402). The receive only connection on MG-p1 114 en- 
ables MG-p1 114 to receive ring tones, announcements, 
etc., for p1 402 while bi-directional communication be- 
tween the stations is established. Also included in mes- 
sage 514 is a request for notification to check if p1 402 
has hung up. Upon creation of the requested logical con- 
nection, MG-p1 114 transmits ACK message 516 to 
MGC-p1 116 which includes the connection port and ad- 
dress (p1-Chport and chaddress-p1, respectively) as- 
signed to the connection on MG-p1 114. 
[0073] Once MGC-p1 116 receives ACK message 
516, SIP-lnvite message 518 is transmitted to MGC-Br 
116 using the network address determined by QPM-p1 
116. Message 518 includes the digits dialled by the 
chair/p1 402, the level of service requested (p1 -service 
level), the settlement procedure requested (p1 -settle- 
ment) and the connection port and connection address 
(p1-Chport, chaddress-p1 ) assigned to the connection, 
among other things, on MG-p1 11 4. The requested serv- 
ice level and settlement procedure (p1 -service level, 
p1 -settlement) together with the connection port and ad- 
dress (p1 -Chport, chaddress-p1 ) are stored for later use 



by MGC-Br 116 

[0074] MGC-Br 116, responsive to message 518, 
transmits a query message 520 to QPM-Br 1 20 request- 
ing the network address of the MG 1 14 servicing the sta- 
tion associated with the numberdialled (i.e., the network 
address - e.g., IP address - of MG-Br 114 which services 
bridge 406). Also forming part of query message 520 is 
the service level and settlement procedure requested 
by p1 402. In response to this query, QPM-Br 120 pro- 
vides the network address requested and the policies of 
the bridge (br-poiicies) 522. The bridge policies, In this 
exemplary situation, provide a default level of service 
(br-service level and Br-sett!ement, respectively) differ- 
ent from the level of service requested by p1 402. Con- 
sequently, as a result of CRCX message 524, a logical 
connection is initially created, for both the sending and 
receipt of data to/from bridge 406 that provides bridge 
406 with a ToS and BW that is commensurate with the 
default bridge policies returned by QPM-Br 1 20 (i.e., Br- 
ToS and Br-BW). CRCX message 524 also indicates to 
MG-Br 114 the address (chaddress-p1) and port 
(p1 -Chport) to use for communicating with MG-p1 114. 
The default service level of bridge 406 is initially imple- 
mented (rather than the service level requested by chair/ 
p1 402) so that authorization of the chair's requests can 
be made. While authorization is ongoing, the default 
bridge policies are enforced. CRCX message 524 also 
indicates the connection address and port (chaddress- 
p1, p1 -Chport) of the logical connection on MG-p1 114. 
Also forming part of message 524 is RQNT message 
which requests that MG-Br 114 record the service level 
and settlement procedure requested by the chair/p1 402 
and authorize the chair's request. Responsive to the 
creation of the desired connection, MG-Br 114 responds 
to MGC-Br 116 with ACK message 526 which includes 
the port and address assigned to the logical connection 
on MG-Br 114 (i.e., Br-chport(l) and Br-chaddress, re- 
spectively). As will be appreciated by those of ordinary 
skill in the art, a bridge, such as bridge 406, provides 
multipoint to multipoint communication by linking each 
of the ports used during the conference (each port being 
assigned to a connection which provides for communi- 
cation between the bridge and a participant to the con- 
ference). Accordingly, for each participant to the exem- 
plary multipoint to multipoint conference illustrated in 
FIG. 5, bridge 406 will have a separate logical connec- 
tion created. Accordingly, MG-Br 114 will assign a sep- 
arate connection port to each of the participants in the 
conference. Accordingly, the first port assigned to the 
teleconference, which in the exemplary scenario is as- 
signed to p1 402, is designated chport(1). The second 
port, as described below, is designated chport(2). 
[0075] MGC-Br 116, assured that a connection has 
been assigned for bridge 406, issues a SIP-180 RING- 
ING message 528 to MGC-p1 116. Message 528 in- 
cludes the connection address and port (Br-chaddress, 
Br-chport(l)) assigned on MG-Br 114. Responsive to 
message 528, MGC-p1 116 Issues MDCX message 530 
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toMG-p1 11 4. Message S30 indicates to MG-p1 114the 
address and port assigned to the connection on MG-Br 
114 {Br-chaddress. Br-chport(1 )). in addition, message 
530 includes a RQNT message which instructs MG-p1 
114 to start ringing p1 402. Once ringing has com- 
menced, MG-p1 114 transmits ACK message 532 to 
MGC-p1 116. 

[0076] Now MG-Br 114 transmits NTFY message 534 
to MGC-Br 116 indicating the service level and settle- 
ment procedures (i.e., p1 -service level, p1 -settlement 
requested earlier by p1 402). At this point, MGC-Br 116, 
using this service level and settlement procedure, trans- 
mits message 536 to MG-Br 114 requesting that the in- 
itial connection on MG-Br 114 be upgraded, in both di- 
rections, to the level of service implemented by MG-p1 
114 (i.e., upgraded to p1-ToS and p1-BW). Message 
536 indicates the conference chair's preference which 
is then used to control the MG-Br 114 and the MGs of 
all other participants (i.e., MG-p1, MG-p2, .... MG-px). It 
should be noted that if, p1 402 had not requested the 
service level and settlement procedure (i.e., p1 -service 
level, p1 -settlement), NTFY message 536 would include 
the service level and settlement procedure actually sub- 
scribed to by bridge 406 (i.e., the bridge's default sub- 
scription). Message 536 further includes an RQNT mes- 
sage requesting notification if the bridge 406 has failed 
(e.g., the bridge is hung up by the operator, other con- 
trolling devices, etc.). Once the send and receive con- 
nection on MG-Br 114 has been upgraded to p1-ToS 
and p1-BW, MG-Br 114 responds with ACK message 
538. 

[0077] It should be noted, and persons of ordinary skill 
in the art will appreciate, the send and receive connec- 
tion on MG-Br 114 is allocated the bridge's default serv- 
ice level (i.e., Br-ToS and Br-BW) unless the chair or 
another authorized participant or party (i.e., a party to 
the conference or a third party) indicates an alternate 
service level to use for a portion or the entire conference 
session. 

[0078] Once MGC-Br 116 receives ACK message 
538, START ACCOUNTING message 540 is transmit- 
ted to AG-Br 208 to commence accounting for the con- 
ference services provided (i.e., enforced) by bridge 406. 
The accounting takes into account, amongst other fac- 
tors, the bandwidth allocated (p1-BW) and type of serv- 
ice (p1-ToS) by MG-Br 11 4. Service-level p1 and p1 -set- 
tlement (and all associated parameters) may also be in- 
cluded in message 540. Once accounting has com- 
menced, AG-Br 208 replies to MG-Br 114 with ACK 542. 
On receipt of ACK 542, MG-Br 114 issues a SIP-200 
OK message 544 to MGC-p1 116. This results in MGC- 
p1 116 issuing MDCX and RQNT message 546 to MG- 
p1 114. The MDCX portion of message 546 requests 
that the presently receive only connection on MG-p1 
1 14 be modified to a send and receive connection. The 
RQNT portion of message 546 indicates that the ring 
tone applied to p1 402 should cease. Once the connec- 
tion has been modified and the ring tone has ceased, in 



accordance with message 546, MG-p1 114 transmits 
ACK 548 to MGC-p1 116. 

[0079] As a result of the foregoing, an active call 550 
exists which is a bi-directional stream of data, and allo- 

5 cated an amount of bandwidth equal to p1 -BW and as- 
signed to the type of service indicated by p1-ToS. Ac- 
cordingly, data transmitted from p1 402 destined for 
bridge 406 will be received by MG-p1 114. MG-p1 will 
then forward this data to MG-Br 114 using Br-chaddress 

10 and Br-chport(l). The data received by MG-Br 114 at 
Br-chaddress and Br-chport(l) will then be forwarded to 
bridge 406 as intended. Similarly, data from bridge 406 
destined for p1 402 will be transmitted to MG-Br 114. 
This data will then be forwarded to MG-p1 114 by MG- 

*5 Br 114 using chaddress-p1 and p1-Chport On receipt 
of data on the connection identified by chaddress-p1 
and p1-Chport, MG-p1 will forward this data to p1 114. 
As a result of the transmission of messages 502-550, a 
bi-directional connection having the service level and 

20 settlement procedures requested by chair/pi 402 has 
been established between chair/p1 402 and bridge 406. 
[0080] Messages 552 - 600 set up a bi-directional 
connection between p2 404 and bridge 406 having the 
service levels (p1 -service level with p1-ToS, p1-BW) re- 

25 quested by chair/p1 402 despite p2 404 subscribing to 
a different (e.g., lower) service level (p2-service level 
with p2-ToS and p2-BW). To offer p2 404 the service 
levels requested by chair/p1 402, the service level 
(p1 -service level) and settlement procedures (p1 -settle- 
so ment) requested by chair/p1 are used. 

[0081] Messages 552-582 are similar to messages 
502-532. MG-p2 114 transmits NTFY message 552 to 
MGC-p2 116 indicating that the handset of p2 404 has 
been placed off-hook. Responsive to NTFY message 

35 552, MGC-p2 transmits RQNT message 554 request- 
ing: that dial tone be applied to p2 404; notification of 
any digits dialled (or network address requested) and 
collected; and that a check has been performed to en- 
sure that p2 404 has not placed the handset on-hook. 

<o Once these requests have been satisfied, MG-p2 114 
transmits to MGC-p2 116 ACK message 556 followed 
by NTFY message 558. NTFY message 558 indicates 
the digits dialled, the service level (p2-service level) and 
settlement procedure (p2-settlement) requested. As in- 

^5 dicated above, in the example situation illustrated in 
FIG. 5, chair/p1 402 requests that all participants be up- 
graded to p1 -service level and the increased costs as- 
sociated with this upgrade be allocated to chair/p1 402 
account. 

so [0082] On receipt of NTFY message 558, MGC-p2 
116 transmits query message 560 to QPM-p2 120 re- 
questing the network address of the MGC 116 servicing 
the conference bridge 406 (i.e., the address of MGC-Br 
116 which services Br 406). Also provided in query 560 

55 is the service level (p2-service level) and settlement pro- 
cedure (p2-settlement) requested by p2 404. QPM-p2 
120 determines, based on the information provided in 
query 560, the address of the MGC 116 servicing Br 406 
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(i.e., the address of MGC-Br 116) and the policies avail- 
able to the subscriber, in this case p2. The policies as- 
sociated with p2 404 and the address of MGC-Br 116 
are transmitted to MGC-p2 116 in response message 
562. 

[0083] Responsive to message 562, MGC-p2 1 1 6 de- 
termines the type of service (p2-ToS) and bandwidth 
(p2-BW) that should be provided to p2 404 in view of the 
p2-policy returned by QPM-p2 120. Subsequently, a 
connection on MG-p2 114 is established as a result of 
CRCX message 564. CRCX message 564 requests that 
MG-p2 114 establish a receive-only logical connection 
(i.e., MG-p2 114 is initially only able to receive data for 
p2 404) with the indicated ToS and BW (p2-ToS, p2-BW, 
respectively). Also included in message 564 is a request 
for notification as to whether p2 404 has hung up. Upon 
creation of the requested logical connection, MG-p2 114 
transmits ACK message 566 to MGC-p2 116 which in- 
cludes the connection port and address (p2-Chport and 
p2-chaddress, respectively) assigned to the connection 
on MG-p2114. 

[0084] Once MGC-p2 116 receives ACK message 
566, SIP-lnvite message 568 is transmitted to MGC-Br 
116 using the network address determined by QPM-p2 
116. Message 568 includes the digits dialled by the p2 
404, the level of service requested by p2 (p2-service lev- 
el), the settlement procedure requested (p2-settlement) 
and the connection port and connection address 
(p2-Chport, p2-chaddress) assigned to the connection 
on MG-p2114. 

[0085] MGC-Br 116, responsive to message 568, 
transmits a query message 570 to QPM-Br 120 request- 
ing the network address of the MG servicing the bridge 
associated with the number dialled (i.e., the network ad- 
dress of MG-Br 114 which services bridge 406). Also 
forming part of query message 570 is the service level 
and settlement procedure requested by p2 404. In the 
exemplary embodiment, bridge 406 will record each 
participants requested service level and settlement pro- 
cedure but only enforce (i.e., provide): (a) the chair's 
service level/settlement procedure; (b) the service level/ 
settlement procedure of a participant or third party that 
has been authorized; or (c) the default bridge service 
level/settlement procedure. 

[0086] In response to query 570, QPM-Br 120 pro- 
vides the network address requested and the policies of 
the bridge (br-policies) 572. The bridge policies, in this 
exemplary situation, provide a level of service (Br-ToS 
and Br-BW, respectively) different from the level of serv- 
ice requested by p2 404. Consequently, as a result of 
CRCX message 574, a logical connection is initially cre- 
ated, for both the sending and receipt of data, on MG- 
Br 114 with a ToS and BW that is commensurate with 
the bridge policies returned by QPM-Br 120 (i.e., Br-ToS 
and Br-BW). CRCX message 574 also indicates to MG- 
Br 1 1 4 the address (p2-ch address) and port (p2-Chport) 
to use for communicating with MG-p2 114. Also forming 
part of message 574 is RQNT message which requests 



that bridge 406 record the service level and settlement 
procedure requested by the p2 404. Responsive to the 
creation of the desired connection, MG-Br 114 responds 
to MGC-Br 116 with ACK message 576 which includes 
s the port and address assigned to the logical connection 
on MG-Br 114 (i.e., Br-chport(2) and Br-chaddress, re- 
spectively)- 

[0087] MGC-Br 412, assured that a connection has 
been assigned on MG-Br 114, issues a SIP-180 RING- 
10 [NG message 578 to MGC-p2 116. Message 578 in- 
cludes the connection address and port (Br-chaddress, 
Br-chport(2)) to be used by MG-p2 114 for communicat- 
ing with MG-Br 114. Responsive to message 578, MGC- 
p2 116 issues MDCX message 580 to MG-p2 114. Mes- 
1S sage 580 indicates to MG-p2 114 the address and port 
assigned to the connection on MG-Br 114 (Br-chad- 
dress, Br-chport(2)). In addition, message 580 includes 
a RQNT message which instructs MG-p2 114 to start 
ringing p2 404. Once ringing has commenced, MG-p2 
20 114 transmits ACK message 582 to MGC-p2 116. 

[0088] NTFY message 584 transmitted by MG-Br 114 
to MGC-Br 116 notifies MGC-Br 1 1 6 of the state of read- 
iness, the service level and settlement procedures being 
requested by bridge 406. Responsive to message 584, 
25 MGC-Br 114 requests that the bi-directional connection 
on MG-Br 114 for communication with p2 404 be up- 
graded to the service levels requested by chair/p1 402 
(i.e., p1-ToS, p1 -BW). This request is made by MGC-Br 
114 transmitting an MDCX message 586 and a RQNT 
30 message which requests notif ication if bridge 406 hangs 
up (e.g., by an operator, etc.). Once the connection has 
been upgraded, MG-Br 114 transmits ACK 588 to MGC- 
Br 116. 

[0089] Responsive to ACK 588, MGC-Br 116 re- 
35 quests that AG-Br 208 to start accounting for the costs 
associated with the upgrading connection on MG-p2 
114. This accounting commenced by START AC- 
COUNTING message 590 is in addition to the account- 
ing commenced by message 540 for connection to p1 
40 402. AG-Br 208 responds to MGC-Br 1 16 with ACK 592. 
[0090] In response to ACK 592, MGC-Br 116 trans- 
mits SIP-200 OK message 594 to MGC-p2 116. How- 
ever, despite the service levels requested p2 404 (i.e., 
p2-service level), message 594 indicates that the serv- 
es ice level to be provided to p2 404 be modified to the 
service level requested by chair/p1 (i.e., p1 -service lev- 
el). Moreover, any additional costs (or credits) are to be 
accounted in accordance with the settlement proce- 
dures requested by chair/p1 402 (i.e., p1 -settlement). 
so [0091] Upon receipt of message 594, MGC-p2 116 
transmits message 596 which instructs MG-p2 114 to 
modify the connection on MG-p2 114 to a send and re- 
ceive connection having the service levels requested by 
chair/p1 402 as indicated by pVToS and p1-BW. Mes- 
55 sage 596 also includes a RQNT message which in- 
structs MG-p2 114 to cease the ring tone on p2 404. 
Once these instructions have been performed, MG-p2 
transmits ACK 598 to MGC-p2 116. 
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[0092] As a result of the foregoing, it will be appreci- 
ated that bridge 406 requests an upgrade in each par- 
ticipant's service level, if necessary, so as to enforce the 
service (eve! requested by chair/pi 402. As a result of 
these requests MGs 114 (i.e., MG-Br, MG-p1, MG- s 
p2, ...) enforce the authorized service level which was 
requested by cha'rr/p1 402. 

[0093] As a consequence of messages 550-598, an 
Active Call 600 exists which allows for bi-directional 
communication between bridge 406 and p2 404 having to 
the service level requested by chair/p1 (p1 -service lev- 
el). Accordingly, Active Calls 550 and 600 result in a 
multipoint to multipoint conference between all partici- 
pants (only p1 and p2 are shown) having the service 
levels requested by the chair and any additional costs *s 
accounted for through implementation of the settlement 
procedures requested by the chair/p1 402. 
[0094] As will be appreciated, additional stations to 
the multipoint to multipoint conference could be added 
by repeating signals 552-600 for each additional station. 20 
Moreover, chair/p1 402 could, by transmitting a new NT- 
FY message 508 request that the service levels or set- 
tlement procedures implemented be altered for a single 
participant, more than one participant or all participants. 
Similarly, there is also nothing to prevent one of the par- 25 
ticipants or even a third party (i.e., a no n -participant) 
other than the chair (e.g., p2 404) from transmitting a 
NTFY message similar to message 508 also requesting 
that the service levels or settlement procedures be al- 
tered for a single participant, more than one participant, 30 
or all participants. 

[0095] The service levels and settlement procedures 
requested by p1 402 (p1 -service level, p1 -settlement) 
may be different for different participants. For example. 
In the situation described above (a CFO chairing a con- 35 
ference call reporting on quarterly results) the chair may 
wish for the services provided to individual investors and 
the press be upgraded with costs being borne by the 
chair while the service levels provided to analysts of in- 
stitutional investors being left alone or upgraded with *o 
costs of any upgrade to the service provided to institu- 
tional investors being borne by the institutional inves- 
tors. In this case chair/p1 would request the bridge 
record and apply the chair's service level and settlement 
procedures for certain participant's only while the «5 
bridge's default service level/settlement procedure 
would be implemented for the remaining participants for 
example. 

[0096] Further, in the example of FIG. 5 the service 
levels provided for each direction of the bi-directional so 
connections of Active Calls 550 and 600 are equivalent 
to each other. However, it may be the case that the chair 
of the conference will be transmitting, for example, video 
data, while only receiving voice data from the remaining 
participants. Accordingly, the connections created and ss 
modified by the various CRCX and MDCX messages 
could provide for transmissions from chair/p1 402 to the 
remaining participants (e.g. , p2) having a very high serv- 



ice level (e.g., high priority ToS and high BW) while 
transmissions to chair/p1 could have the same or differ- 
ent service level. 

[0097] Still further, the signal flows of FIG. 5 are de- 
scribed as being initiated by the chair/p1 402. However, 
the signal flows, in other embodiments could equally 
have been initiated by a participant to the conference 
(e.g., bridge 406) or a third party (e.g., an operator) or 
triggered by a computing device (e.g., web server). 
[0098] A further embodiment of the invention Is illus- 
trated by the signal flows of FIG. 6. The signal flows of 
FIG. 6 (which includes FIGS. 6A and 6B which have 
been separated due to space restrictions) may be im- 
plemented on system 200 of FIG. 2. In this scenario, the 
calling station controls the service level and settlement 
procedures for an "in-progress" session. FIG. 6 illus- 
trates the signal flows that occur after a bi-directional 
Active Call 602 has been set up and a request is made 
by a station to modify the service level and/or settlement 
procedure. In the exemplary signal flows of FIG. 6, call- 
ing station 106 requests both a modification of the serv- 
ice level and modification of the settlement procedure 
associated with Active Call 602 so that the costs asso- 
ciated with modified active call will be allocated to the 
calling station 106. As will be appreciated by those of 
ordinary skill in the art, the signal flows illustrated in FIG. 
6 could, If desired, be appended to the signal flows il- 
lustrated in FIG. 3. 

[0099] Active Call 602 is a bi-directional communica- 
tion session with the service level and settlement pro- 
cedure specified by terminating/called station 108 (i.e., 
mod-t-service level implement t-ToS and t-BW, and 
mod-t-settlement). Signals 604-618 are used to place 
Active Call 602 "on hold" while signals 620*640 actually 
modify the bi-directional communication session. 
[0100] Initially, calling station 106 transmits a notice 
using conventional methods (e.g., flash-hook, transmit- 
ting data from a computer, etc.) indicating that modifica- 
tion of the service level and/or settlement procedure is 
desired. Upon receipt of this notice, MG-o 114 transmits 
NTFY message 604 to MGC-o 116 indicating receipt of 
the notice (in the example, the notice was transmitted 
by a flash-hook). MGC-o 116 responds by transmitting 
RQNT message 606 to MG-o 114 requesting notifica- 
tion of application of a waiting tone to calling station 1 06 
and notification If calling station 106 has terminated the 
call or dialled additional digits. The additional digits may 
be used to provide additional information regarding 
service level and settlement procedures. Once waiting 
tone has been applied (and, if necessary, digits collect- 
ed), MG-o 114 transmits ACK message 608 to MGC-o 
116. 

[0101] On receipt of ACK 608, MGC-o 116 transmits 
to MGC-t 116 a SIP-lnvite message 610. Message 610 
indicates to MGC-t 1 1 6 to deactivate the connection be- 
tween the stations 106, 108. Responsive to message 
610, MGC-t 116 transmits to MG-t 114 MDCX message 
612 which instructs MG-t 114 to temporarily inactivate 
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the connection associated with Active Call 602 while the 
modifications are implemented. Message 612 further in- 
structs MG-t 1 1 4 to inform called station 1 08 that Active 
Call 602 is being temporarily inactivated and to ensure 
that called station 1 08 has not terminated the call. Called 
station 108 may be informed of the temporary in activa- 
tion of Active Call 602 by the application of, for example, 
waiting tones, voice message, a message displayed on 
a computer or other conventional methods. 
[01 021 Once MG-t 114 has carried out the instructions 
of MGC-t 116, as indicated by message 612, MG-t 114 
responds to MGC-t 1 16 by transmitting ACK 614. Upon 
receipt of ACK 614, MGC-t 116 is assured that the Ac- 
tive Call 602 has been temporarily inactivated. Since Ac- 
tive Call 602 has been inactivated, any cost conse- 
quences of the call should also be terminated. The ter- 
mination of the costs associated with Active Call 602 
may be performed by MGC-t 116 transmitting to AG-t 
208 MODIFY ACCOUNTING message 616. Once ac- 
counting of the call has ceased, AG-t 208 transmits to 
MGC-t 116 ACK message 617. 

[01 03] Upon receipt of ACK 61 7, MGC-t 116 transmits 
to MGC-o 116 a SIP-200 OK message 618 which indi- 
cates to MGC-o 116 that the connection on MG (MG-t 
114) has been inactivated. 

[0104] At some point in time subsequent to MG-o 114 
receiving notice that calling station 106 desires modifi- 
cation of the connection between the stations (e.g., 
through a hook-flash), MG-o 114 receives the requested 
new or modified service level and/or settlement proce- 
dure requested. In the example Illustrated by FIG. 6, 
calling station 106 requests modification of both the 
service level and the settlement procedure. The modifi- 
cation request may be received using dialled digits, a 
conventional IV R ( voice recognition, computer message 
data or the like. MG-o 114 notifies MGC-o 116 upon re- 
ceipt of the requested service level and/or settlement 
procedure by transmitting to MGC-o 116 NTFY mes- 
sage 620 indicating the requested level or procedure 
(mod-o-service level, mod-o-settlement). Optionally, a 
query may be transmitted to QPM-o 208 by MGC-o 116 
upon receipt of message 620 to determine if the service 
level and/or settlement procedure requested is/are per- 
mitted. 

[0105] Responsive to receipt of message 620, MGC- 
o 116 instructs MG-o 114 to modify the connection on 
MG-o 114 to a send and receive connection having a 
modified ToS and BW (mod-o-ToS, mod-o-BW) reflec- 
tive of the requested service level (mod-o-service level) 
and requests that MG-o 114 check that calling station 
106 has not terminated the call. These instructions are 
transmitted by MGC-o 116 to MG-o 114 by message 
622. Upon receipt and performance of the instructions, 
MG-o 114 responds by transmitting ACK message 624 
to MGC-o 116. 

[0106] In response to receipt of message 624, MGC- 
0 116 transmits SIP-lnvite message 626 to MGC-t 114 
indicating the modifications requested by calling station 



106 (i.e., mod-service level, mod-settlement). Respon- 
sive to message 626, MGC-t 1 16 instructs (i.e., a MDCX 
message is transmitted) MG-t 1 1 4 to modify the connec- 
tion on MG-t 1 1 4 to a send and receive connection hav- 

5 ing the requested service level (i.e., mod-o-ToS, mod- 
o-BW). MGC-t 116 also transmits a request for notifica- 
tion (RQNT) to inform the called station of the modifica- 
tion made to the service level and settlement proce- 
dures and if the called station 1 08 has hung up. The MD- 

10 CX and RQNT instructions are transmitted by MGC-t 
116 to MG-t 114 in message 628. Once MG-t 114 has 
performed the requested modifications, ACK message 
630 Is transmitted to MGC-t 114. 
[0107] On receipt of ACK 630, MGC-t 114 transmits 

15 SIP-200 message 632 to MGC-o 116. Message 632 in- 
dicates to MGC-o 114 that the connection on MG (i.e., 
MG-t 114) having the requested service level has been 
set up. Responsive to the receipt of message 632, 
MGC-o 116 calling station 106 via MG-o 114 by RQNT 

20 message 634 that the called station b 108 has had its 
connection modified. Upon receipt of message 634, and 
if calling station 106 has not terminated the call, MG-o 
114 transmits to MGC-o 116 ACK message 636. 
[0108] On receipt of ACK 636, MGC-o 116 instructs 

25 AG-o 1 20 to commence accounting for the costs of Mod- 
ified Active Call 642 by transmitting START ACCOUNT- 
ING message 638 in accordance with the request of call- 
ing station 1 06. Once accounting has commenced, AG- 
o 120 transmits to MGC-o 116 ACK 640. 

30 [0109] As a result of messages 604-640 (FIGS. 6A 
and 6B), Modified Active Call 642 has been established 
having the ToS and BW that are associated with the 
service level requested by calling station 106. Moreover, 
the costs for the modified service level are now being 

35 allocated to calling station 106 - also as requested. 
[0110] MDCX and CRCX messages, described 
above, in addition to modifying or creating a connection 
with specified ToS/BW parameters, could also be used 
to request that an MG set-up or configure quality of serv- 

*o ice parameters at layers 1 to 3 (e.g., optical lambda 
wavelengths, Ethernet 802.1 p, ATM virtual connection, 
Multiprotocol Label Switching switched path selection, 
IP diffserv, etc.) or other known methods. 
[0111] While FIG. 1 illustrates a trunk to trunk session 

45 (across a single domain), which could also be applied 
(as described above) to a trunk to trunk session across 
two domains, it will be appreciated by a person of ordi- 
nary skill in the art that the description herein could also 
be applied to a trunk to line session. 

50 [01 1 2] Some calling/called stations may be associat- 
ed with a subscriber such that the desired services arc 
accessed whenever the stations are used. Also, a sub- 
scriber could access the desired services through any 
telephone station by, for example, using a dial-in 

55 number and an identification code (e.g., a Personal 
Identification Number - PIN). 

[0113] it is contemplated that embodiments of the in- 
vention may be applied to communication between a 
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media gateway and a station so as to provide dynamic 
service levels and/or settlement procedures for the ac- 
cess network portion Illustrated in FIGS. 2 and 4. it is 
further contemplated that embodiments of the invention 
may be applied to a network node that operates as a 
combination of a station and media gateway. 
[01 1 4] While one (or more) embodiment(s) of this in- 
vention has been illustrated in the accompanying draw- 
ings and described above, it will be evident to those 
skilled In the art that changes and modifications may be 
made therein without departing from the invention. All 
such modifications or variations are believed to be within 
the scope of the invention as defined by the claims ap- 
pended hereto. 



Claims 

1 . A method for providing a subscriber with a request- 
ed level of service on a packet network, said method 
comprising: 

storing a subscription level of service for said 
subscriber; 

receiving a message from a user of said packet 
network requesting said requested level of 
service, said requested level of service different 
from said subscription level of service; 

responsive to said receiving of said message, 
allocating resources of said packet network 
corresponding to said requested level of serv- 
ice; and 

receiving data from, and transmitting data to, 
said subscriber using said resources allocated 
corresponding to said requested level of serv- 
ice. 

2. The method of claim 1 wherein said message re- 
ceived from said user is received either directly or 
indirectly from said user. 

3. The method of claim 1 further comprising: 

prior to receiving said message from said user, 
allocating resources according to said sub- 
scription level of service. 

4. The method of claim 1 wherein said message fur- 
ther comprises a settlement method for settling the 
costs for said resources allocated corresponding to 
said requested level of service. 

5. The method of claim 4 wherein said settlement 
method allocates costs for providing said requested 
level of service to at least one of said subscriber 



and another station. 

6. The method of claim 5 wherein said another station 
is a station in communication with said subscriber 

5 using said resources allocated corresponding to 
said requested level of service. 

7. The method of claim 1 wherein each of said re- 
quested level of service and said subscription level 

10 of service is indicative of at least one of a type of 
service, a class of service, a priority of service and 
a bandwidth. 

8. The method of claim 1 wherein said user is one of 
*s said subscriber and another station. 

9. A method of enabling a subscriber to use resources 
on a packet network, said resources indicative of a 
requested level of service, said method comprising: 

20 

transmitting a request to said packet network 
indicative of said requested level of service, 
said requested level of service different from a 
subscription level service provided to said sub- 
25 scriber by a service subscription of said sub- 

scriber; 

responsive to said request transmitted, receiv- 
ing notification of resources allocated on said 
30 packet network, said resources corresponding 

to said requested level of service; and 

transmitting data to, and receiving data from, 
said packet network using said resources allo- 
35 cated. 

10. The method of claim 9 wherein said transmitting is 
responsive to a request received directly or indirect- 
ly from said subscriber. 

40 

11. The method of claim 9 further comprising: 

prior to said transmitting, allocating resources 
of said packet network according to said sub- 
45 scription level of service. 

1 2. The method of claim 1 0 wherein said request further 
comprises a request for settling said costs associ- 
ated with said resources allocated. 

so 

13. The method of claim 9 wherein said request is trans- 
mitted by one of said subscriber and another sta- 
tion. 

55 1 4. A method for providing communication over a pack- 
et network between a first station and a second sta- 
tion, said method comprising: 
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establishing a first communication connection 
between said first station and said second sta- 
tion over said packet network, said first com- 
munication connection adapted to provide a 
first service level; 

establishing a second communication connec- 
tion between said second station and said first 
station over said packet network, said second 
communication connection adapted to provide 
a second service level; and 



17. A media gateway in a packet network, said media 
gateway providing communication between a first 
station and said packet network and a second me- 
dia gateway providing communication between a 
second station and said packet network, said media 
gateway adapted to: 

allocate resources for said first station, said re- 
sources forming a first connection providing 
communication from said media gateway over 
said packet network to said second media gate- 
way, said first connection adapted to provide a 
first service level; 

transmit a request for communication with said 
second station, said request providing network 
connection information about said first connec- 
tion and said first service level; 



transmit data received from said first station 



destined for said second station to said network 
address of said second media gateway using 
said first connection; and 

5 transmit data received from said second station 

destined for said first station to said network ad- 
dress of said first media gateway using said 
second connection. 

io 18. The media gateway of claim 17 further adapted to: 

prior to said allocating, receiving a service re- 
quest from said first station, said service re- 
quest requesting said first level of service; and 

wherein said allocating is responsive to said 
service request received. 

1 9. The media gateway of claim 1 7 wherein said service 
request further comprises a request for a settlement 
procedure for said modification of said first connec- 
tion; and further comprising prior to said receiving 
confirmation, transmitting a settlement message re- 
questing that costs of associating said first connec- 
tion with said second service level be allocated ac- 
cording to said settlement procedure. 

20. The media gateway of claim 17 wherein said media 
gateway and said second media gateway are serv- 

30 iced by a single media gateway controller. 

21. The media gateway of claim 17 further adapted to: 

receive a modification request triggered by one 
35 of said first station, said second media gateway, 

a media gateway controller, said second station 
and a third party; and 

modify said first connection responsive to said 
40 modification request. 

22. The media gateway of claim 17 further adapted to: 

receive a modification request from a media 
45 gateway controller; and 

modify said first connection responsive to said 
modification request. 

23. A media gateway controller in a data network, said 
media gateway controller for establishing commu- 
nication between a first media gateway and a sec- 
ond media gateway over a packet network, said first 
media gateway servicing a first station and said sec- 
ond media gateway servicing a second station , said 
media gateway controller adapted to: 

receive a request from said first media gateway, 



modifying said first connection such that said 
first connection is adapted to provide said sec- 
ond service level. is 

15. The method of claim 14 further comprising: 

allocating costs associated with said modifying 
in accordance with a settlement procedure. 20 

16. The method of claim 14 wherein said modifying said 
first connection is responsive to receiving a mes- 
sage from one of said first station, said second sta- 
tion and a third station, said message requesting 25 
said first connection modification. 



receive a message providing network connec- 
tion information about a second connection and 
a second service level, said second service lev- 
el associated with said second connection, said so 
second connection providing communication 
between said second media gateway and said 
packet network; 

modify said first connection to provide said sec- ss 
ond service level; 
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said request requesting a level of service for a 
connection for communication between said 
first media gateway and said second media 
gateway, an address for a second station and 
a first network address associated with said 
connection terminating at said first media gate- 
way, said first station subscribing to a subscrip- 
tion level of service different from said level of 
service requested; 

transmit a communication request to said sec- 
ond media gateway, said communication re- 
quest requesting said second media gateway 
allocate resources for communication between 
said second media gateway and said first me- 
dia gateway over said packet network for said 
connection; 

receive from said second media gateway a net- 
work address associated with said connection 
terminating at said second media gateway; 

transmit to said first media gateway a response 
to said request, said response indicating a level 
of service to be provided to said first station in 
view of said service level requested; and 

said connection comprising an upstream con- 
nection for transmissions from said first media 
gateway to said second media gateway and a 
downstream connection for transmissions from 
said second media gateway to said first media 
gateway. 

24. The media gateway controller of claim 23 wherein 
said media gateway controller communicates with 
said second MG via a second media gateway con- 
troller 

25. The media gateway controller of claim 23 wherein 
said service level provided for said upstream con- 
nection is different from said service level provided 
for said downstream connection. 

26. The media gateway controller of claim 23 further 
adapted to: 

receive a request to modify said connection, 
said request indicating modification of at least 
one of: said level of service of said upstream 
connection; said level of service of said down- 
stream connection; and allocation of costs of 
said connection. 

27. The media gateway controller of claim 23 wherein 
said first media gateway and said second media 
gateway are serviced by said media gateway con- 
troller. 



28. The media gateway controller of claim 23 wherein 
said level of service to be provided is different from: 
said requested level of service; and said subscrip- 
tion level of service. 

5 

29. The media gateway controller of claim 23 further 
adapted to: 

transmit to said first media gateway a message 
*o requesting modification of said level of service 

of said connection to be provided to said first 
station, said modification modifying said level 
of service to be provided to said requested level 
of service. 

15 

30. A computer readable media containing software for 
a media gateway in a packet network, said media 
gateway communicating with a first station and said 
packet network and a second media gateway com- 

20 municating with a second station and said packet 
network, said computer readable media adapting 
said media gateway to: 

allocate resources to said first station, said re- 
25 sources forming a first communication connec- 

tion providing communication between said 
media gateway and said packet network, said 
first communication connection adapted to pro- 
vide a first service level; 

30 

transmit a request for communication with said 
second station, said request providing network 
connection information about said first commu- 
nication connection and said first service level; 

35 

receive a message providing network connec- 
tion information about a second communication 
connection and a second service level, said 
second service level associated with said sec- 
40 ond communication connection, said second 

communication connection providing commu- 
nication between said second media gateway 
and said packet network; 

45 receive confirmation of modification of said first 

connection, said modification adapting said 
first connection to provide said second service 
level; 

so transmit data received from said first station 

and destined for said second station using said 
first communication connection; and 

transmit data received from said second station 
55 and destined for said first station using said 

second communication connection. 

31. A method of allocating costs associated with pro- 
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viding communication between a user of a packet 
network and said packet network, said method com- 
prising: 

receiving from a station a request for a modifi- 
cation to a service level associated with a con- 
nection providing communication between said 
user and said packet network; 

responsive to said request, modifying said 
service level associated with said connection; 

receiving a settlement procedure from said sta- 
tion; and 

allocating costs associated with said modifying 
in accordance with said settlement procedure. 

32. The method of claim 31 wherein said station is one 
of said user and another station. 

33. The method of claim 31 wherein allocating compris- 
es: 

transmitting said settlement procedure to a net- 
work element in said packet network, said net- 
work element responsible for collecting call de- 
tail information; and 

receiving an acknowledgement of receipt of 
said settlement procedure transmitted to said 
network element. 
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37. A bridge in communication with a packet network, 
said bridge adapted to: 

establish a first connection with a first station 
over said packet network, said first connection 
adapted to provide a first service level; 

establish a second connection with a second 
station over said packet network, said second 
connection adapted to provide a second serv- 
ice level; and 

modify safd first connection such that said first 
connection is adapted to provide said second 
service level. 

38. The bridge of claim 36 further adapted to: 

provide communications received from said 
first station to said second station and commu- 
nications received from said second station to 
said first station. 

39. The bridge of claim 36 further adapted to: 

receive instructions from one of said first sta- 
tion, said second station and a third party re- 
questing at least one of a new service level and 
a new settlement procedure; and 

implementing said instructions received. 



34. A method for providing communication services to 
a user of a packet network comprising: 55 

receiving a request from said user, said request 
indicating a service level and a settlement pro- 
cedure; 

40 

responsive to said request, determining a level 
of service to be provided to said user; 

allocating resources of said packet network re- 
sponsive to said level of service determined; 45 
and 

allocating costs for said resources allocated in 
accordance with said settlement procedure. 

so 

35. The method of claim 34 wherein said level of service 
determined corresponds to a type of service and a 
bandwidth. 

36. The method of claim 34 wherein said service level 55 
is associated with a quality of service parameter in 

at least one of layer 1 , layer 2 and layer 3. 
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